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As requested, an evaluation has been made of the problems associated with the
accumulation of incinerator ash and the recovery of uranium contained in the
ash. The purpose of this evaluation was not only to determine the most suit-

able method for recovery of uranium fr-m the present accumulation of inciner-
contaminated combustible material

ator ash, but also to audit the source cf
with the idea of trying to decrease the quantity of material which would have

%0 be rvrocessed in the future. The current accumulation rate 'f incinerator
ash at K-1420 is approximately 1800 pounds per month while the present inven-

tory is in excess of 15,000 pounds &s shown in table 1.

~-

Summary

At —————

1 No major reduction in the quantity of combustible contaminated scrap 1is
Minor reductions could result from the

evident f-r the immediate future.
addition of new administrative controls in some areas of the plant.

o Since the ~rimary problem involved in the recovery of uranium from K-1420
incinerator ash is the presence of elemental carbon in the ash, it is

2
& \' suggested that calcining equipment of nuclearly-safe dimensions be pur-
2 2 chased. The redesign of the present incinerator may provide an alternate
3 \gL method.for eliminating the carbon.
§ Iy
- . .
<q15 Discussion

With respect to the source cof combustible scrap at CRCDP, the following

analysis was develored:

K-1420 - Approximately 60% of the total combustible scrap is generated
within the K-1520 building. This consists of contaminated wrapping ‘
paper which is removed from equipment scheduled for cleaning, rags and

sponges, and burnable floor sweeping compound.

n nt has been
ormation O
-25 Site




K-1131, ®-1L10, ¥-c13 - spproximately 707 of the total combuctible serap
originates from the feed plant or auxiliary operations of the feed rlant.
Again, wrapping pva.er, ragc, flocr sweevings, end turnabtle filter wnits
{Edgewood Arsenal type) comprise the bulk of the meterial,

Cascade, etc. - The remaining 109 of combustible terap originates in

winor quantities throughout the cascade, laboratory, and K-1413 pilot
rlant.

The incinerator at X-1420 is also utilized to burn quantities of centaminated
hydrocarbon cil and records in the form of circular and roll instrument charts.
Neither of these items add to the rroblem, since the contaminszted oil is in-
significant in quantity and is burned in a separate furnace. Fresent oper-
ating instructions at X-1420 require that the non-contaminated records be
burned separately, so that the ashes can be disposed of through the normal
channels set up for non-contaminated SCrap.

In view of the findings listed above, the following conclusions and recommen-
dations are presented:

1. No major reduction in the quantity of combustible contaminated scrap can
be exrected in the near future.

2. Increased administrative controls in some areas could result in minor re-
ductions, such as

a) Floor sweeping compound from K-1131, X-L13, ana x¥-1L10 could probably
be dumped into the non-contamincted disposal containers, providing
operational controls prevented the use <f floor sweering compound on
extensive uranium svills in thece areas.

b) In K-1L420 and other areas, where wrapping parer is used to wrap con-
taminated equipment, the paver should be thoroughly vacuum cleaned
prior to burning. If strict controls were maintained here it may be
ross8ible to discard significant quantities of ash which would not be
economically recoverable. (Tt should de noted “hat the practice of
vre~vacuum cleaning is one of the nuclear hazards requirements as
specified in approval letter XSA-2%, January 20, 1956.)

Recovery

The currently used nuclearly-safe processing equipment at X-1420 is not suit-
able for the recovery of uranium from incinerator ash without modifications
and additional equipment. The primary problem concerns tine presence of ele-
mental carbon in the ash., No particular problems are =zssociated with the
dissolving step (nitric acid, nuclearly-safe column dissolver); however, the
relatively high content of elemental carbon in the dissolver solution is dif-
ficult to remove utilizing the existing continuous centrifuges. As exhibited
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e Chemical Tivision, *° tne carben is not remcved rricr to the uvranium
cticn ster, the extraction efficiency is signifi~antly decreased by the
matisn o extensive ewulcions in the cclumns. Fo the real rroblem is to
either eliminate the carben b more complete oxidation of the ash grior to
uranivm rrocessing, or to remove the carton from tre dlssolver solution pricr
to the extraction step. Jeveral rossible approaches 1o the :rotlem are dis-
~ussed. :

-
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Tn regard t. the wrTesent inventory of material, consideraticn was glven to
bateh trocesging, that 1s, batch sires would be governed by nuclear safety
sriteria. Tatch processing would ermit the use of "geometrically-unsafe"
dissolving and filtering eq irment for semaration of the carhcn from dissolver -

solution. ‘rior to the installation of the continucus dissolver system in
%-1520, batch dissolution was the accerted method. wever, during the past

two or three years, T DF has spent considerable effort and money to revise
the procedurés and equirment to store, trensrort, and rrocess uranium-bearing
materisls in nuclearli-safe equi ment =nd containers. In view of this philos-
onhy, it does not seem reasonable 1o revert to the bateh-type operation.

Separation of elemental carbon from the ash b air classification was also
considered. As a rreliminary ster, samnlies of ash were analyzed for particle
size distrib-tion b the Process Contrcl Taboratory. Tach sieve fraction was
analyzed for vranium with results shown in the attached table 2. Results

show a break in varticle size and vranium concentration at the 200 mesh screen
size. Trom & uranium recovery standpoint, however, there would be no advan-
tage in utilizing a screening overation (or air classification) since results
indicate that only €09 of the total uranium is present in 70% of the total
pulk of ash.

The most direct approach to this rroblem is to eliminate the vresence of ele-
mental carbon in the ash during the combusticn of the original contaminated
scrap. In order to accomvlish ithis, combustion temreratures in the range of
1800°T. or greater would be necessary. The existing ¥-1420 incinerator is
designed as a high cavacity, low temrerature ~nit and is not suitable for high
temperature oreration. nedesign of the rresent incinerator should also be
considered. H-wever, a commercial unit could be obtained for use in conjunc-
tion with the existing incinerator whick would dn the tob. The Chemical
Division has already received rreliminary information on such & unit from
Plant Engineering. Altheugh a larger unit would be necessary (> 5 pounds per
hour ), this vmit would be a nuclearly-safe, continucus-type rotary calciner
with a cavacity of 2.5 to 3 pounds of =asa yer hour.

=irm installation costs are not available: however, it is estimated that
30,000 would cover the complete inetallaticn. Justification Tor this size
expenditure does not acpear to ve a rroblem waen the value of the uranium to
he recovered is in the drder of 160,000 with an additional ‘10,000 per month
being accumulated. Savings resulting “yrom & reduction in storage and handling
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coste of incinerator ash also Ye cconzidered.  Tirrent seo umulations are
being packaged in nuclearliy-zafe containers ané sctored in the Tcded Chemical

Department's vaults. Tf eguipment were rrovided in ¥-1°20 tc 1rocess the
ash on a current basis, cuct handling and storage costs would te eiiminated,

All things Aonsidered, 14 is suggested *hat the latter a“’oroacn aiscussed
above be ex editiously -rsied © the Chemical TCivisicn. rgency in this

vatter is noted teca'se of the ne- essity for additional storage space in

the near frture and the fact that we do not foresee a significant reducti

in the accumulation rate € ine inerator ash.
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Assay

Range

8 (0.83%)
9 (1.26%)
10 (2.45%)
11 (3.94%)
12 (6.57%)
13 (11.8%)
1k (18.5%)
15 (20.9%)

Total

Screen Size,

Mesh

+ Lo
+ 80
+200
+325
-325

i
@

4.5

TABLE 1

INCINERATOR ASH INVENTORY

Quantity,

Pounds

1,364
L, 274
5,988
1,505
1,380
443
145
129
15,248

-

Rgs. U
361.4
380.5
322,8
32.6
40.6
8.3
1.6
2.9

1,150.7

TABLE 2

Kgs. U-235
3.00

4.80
7.90
1.28
2.67
0.98
0.29
0.61
21.53

SCREEN ANALYSIS - INCINERATOR ASH

Retained,

Wt . %

8.33
10.09
14.04
63.16

k.39

U Conc. of

Fraction,

% U

47.1
16.5

9.1
4.7
15.7

UNCLASSIFIED

U Velue, 3

13,000
28,900
61,300
11,400
26,400
10,200

3,100

6,400
160,700

% of Total Uranium
in Bach Fraction
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23.3
9.9
7.6

55.1
b.1
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Company
Location K-1420 Originating Dept. Production kngzineering
. Answering letter date
A 1
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A
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2 An economic study was made of the recovery of uranium in nine uranium-bearing
materials that were not feasible to process prior 1o the installation of the
geometrically safe dissolver in K-1h20. Results show that an estimated
398,500 worth of uranium of all assays can be recovered for approximately
546,500, thus gaining approximately $52,000.

docungent has been approved for release

his

From this study, it is recommended that those materials showing an economic
recovery value be processed. Miscellaneous filter cake material should be

discarded because the value of the contained uranium is less than the &x-
pected processing cost. R .

Table 1, summarizing the study, shows that materials such as soda lime and/or
salt, laboratory waste solutlons, chloride solutions, and sodium fluoride
pellets can be processed thiough the geometrically safe dissolver without

any expenditure for additional equipment. These materials can be nrocessed
by "blending” with alumina to complex both the chloride and fluoride ion.
Processing of MFL filter cake and trichlorethylene prior to dissolution of

the uranium-bearing solids in the dissolver would require an estimeted $9,000
for additional equipment, as proposed

in figure 1. Similarly, processing
filterings and undissolved filterings would require an estimated $£7,000 for
nev equipment assuming that the concentration of chloride would be high
enough to necessitate batch hand®ling in special equipment resistant to
chlorides or chlorine, as proposed in figure 2.
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Mr. A, Varlan June 1Y 1960

The study indicated that miscellaneous filter cake is uneconomical to process
because less than 1 percent of.the total uranium content of 270 kiloagrams has

an assay of greater than 0.36 and, therefore, a low dollar value. This material
is a lime-uranium mixture having a semi-fluid composition corresponding to mud.

- Thus, an additignal cost is incurred since an extra stean sparcing step is
requiréd to fluidize the mud sufficiently to transfer it from the original
containers to the dissolver.

Dr. C. W. Weber and Mr. O. H. Hovard of the Technical Division state that a
literature surveyi » concerning the corrosiveness of nitric acid containing
chlorides in stainless steel, states that boiling nitric acid with 350 ppm
chlorides was found acceptable for stainless steel even with no 2luminum

ion added. They have also duplicated the resulits of Mr. H. J. Culbert of
Process Engineering in determining that a 2 molar ratio of aluminum ion to
chloride ion is required to complex both the fluoride and chloride ion.

In a méeting on May 25, 1960, with Messrs. Clouse, Allen, Paluzelle, Culbert,
Weber, and Howard, it was agreed that soda lime and/orssalt, lsboratory waste
solutions, chloride solutions, and sodium fluoride pellets, would be blended
into the processing of alumina in such % ratio that the chloride and fluoride
ions will be complexed. These ratios are given as:

-1 gram Al ion per gram chloride ion
and 1.4 gram Al ion per gram fluoride ion

whichsare equivalent to: .

1.9 grams alumina {A120%) per gram chloride ion
2.6 grams alumina per gram fluoride ion.

In the case of sodium Tluoride pellets, & minimum of 260 pounds of alumina
should be blended with- every 100 pounds of sodium fluoride. To determine
the approximate chloride content, a quick and fairly accurate analysis of
incoming materials suspected of containing chlorides will be made by Process
Laboratory personnel. From the analyses, the ratios of alumina to chloride
bearing material can be made. :

Filterings and undissolved filterings vere regarded as a single item for
simplification. These materials consist of almost anything non-combustible,

such as earth, pieces of glass, metal, wvire, etc. A laboratory experiment
to leach out the uranium with boiling 60 percent nitric acid removed approxi-*
mately half of the contained uranium. Analysis of the residue was made

using aqua regia (* parts HC1 and 1 part HNO}), and therefore it is assumed
that this powerful oxidizing agent would have to be used on the larger scale.
It is also assumed that the residual chloride content would be excessively
high for complexing with aluminum ion and that a potassium permanganate
treatment, ag developed by Dr. Weber and associates, would have to be used.
Processing costs are estimated to be unusually high because of a cmall batch
digestion step requiring safe geometry equipment.

1/ Reviev of the Maximum Allowable Chloride Concentration in the Proposed
Dhrex Pilot Plant Product, J. M. Holmes, ORNL (CF-59-1-137)

e s
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Mr. A. Varlan . -3 « June 1, 1660

The MFL filter cake and trichlorethylene require additional equipment upstreanm
of the dissolver so that the solids may be separated and washed from any oily
matter. It is important from a safety standpoint not to have any oil or
solvent present in the solids before entering the dissolver. (¥itration

of organics can result in explosive compounds.) MFL {ilter cake should be
cut or shredded before being agitated with a solvent to improve contact area.
Where solvents are used, adequate venting and, in most cases, explosion proof
motors for electrically driven equipment must be used.. The solvent for
removing MFL oid can be trichlorofluoromethane (Ereon-11, expensive),

acetone (explosive), carbon tetrachloride (toxic), and trichloroethylene
{toxic) in decreasing order of effectiveness. Batchwise processing in
geometfically safe equipment results in a high cost.

R. Pal\ﬁelle
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LOCATION K-303-7 ’
ANSWERING LETTER DATE
ATTENTION
copy To Mr, A. L. Allen Mr. R. G, Jordan _suBsecr K-1303 and K-1301
Mr. J. W. Arendt Mr. D. M, Lang W’ Decontamination and
Mr. R. M. Batch Dr. R, L, Macklin Recovery Facilities

Mr., E. C. Bollinger  Mr. J. A, Parsons _ ‘
Dr. A, D, Callihan  Mr, W. L Richardson ( Ks-u58 \
Mr, J., Dykstra Mr, MFy—Sohve v _ |
Mr. L. B. Emlet Mr. H. G. P, Snyder - /71@5/
Dr. G. A, Garrett Mr. BE. O, Sternber _ O

<€

5 Dr. H. F, Henry-K25RCv'Mr. B, H. Thompeen . suwamye e

= Mr., A, P, Huber A
LTSRS YD W | e

= s

p The attached tabular summary and equipment location diagrams outline

o our understanding of the provisions of the cariticality approval letters

v which have been issued for the K-1303 and K-1301 uranium decontamination

and recovery facilities, and thus indicate the current status of the
operation and equipment controls for muclear safety in these areas, This
sumary will be issued anmually and will include new installations, equip-
ment revisions, operational changes, and specified controls for the pre=-
vention of a criticality reaction as indicated in the respective approval
letters issued during the year,

The principal items of equipment have been designed within the K~25
concepts of #safe" geometry for product -assay uranim,l and all components,
including units moving along predetermined paths, are spaced to meet the
interaction solid angle limitation of 1,0 steradian, However, those
miscellaneous operations which may require the use of unsafe containers
for uranium storage or transfer purposes are based on known Hgafet
quantities according to uranium analysis data,

m Please advise if equipment locations or other information given hed I\
] e not in agreement with existing operations, T N
. ‘ n T
\ o MEGEfVER
f ﬁ'H:WAJsW . ' - nopa 1051 >
.33 APPROVAL TOMMTTTEE ON RADIATION HAZARDS S J04.2> |2

A S
PRI coimyg '

Carbide and Carbon Chemicals Corporation Operating
Contractor for the U.S. Atomic Energy Commission.
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'A. D, Callihan G, A. Garrett . “H, F, Henry R. L. Macklin
1. Yoo Be ooy Mallett, A, J., Newlon, C. E., and Rohr, R, C., Basic Critical

tion and its Application to K-25 Design and Operation, (First Re-
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: SRR }E-REF._L§§42Q
= . ] Veritiod by 24 ' 2/20/9%¢ @
: - Introduction - (Wemature of Person Verifying Change)  Date : R

To improve operation of the K=1303 docontamination facility £

1% hes been necessary to consider several changes in equipment '
and procedure, This facility is used primarily to decontaminate -

>ls converters removed from the cascade, by means of spray chambers. o
' jﬁ Essentially the changes include (1) additional drains; (2) pump :
alterations; (3) now storage loop; (4) interconnecting piping
for solution transfer or sampling, and others. Im conjumnction
with the installation of a. mow storage loop special hazard con-
siderations were made of the design and possible location of e
such new facilities as a vertical evaporator, centrifuges, and -
new feed, drain and condonsate lineg, (Figure 1). o

The changes and special hazard considerations are discussed’
for esch upit under the headings of (1) Modifications of Exist- -
ing Fecilities and (2) Proposed Facilities. A4 summary of total
interaction offects on tho most critical points is given at the
ond of the letter. el R

)

2o (il Toviuwer,

mic

Contractor for fhe US. Ato

Chemical Corporaton Operating | - .

FEREY

ination Facilities in K-1303,.
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Modificetions of Existing Facilities

IO

Spray Chamber

A. Dreins (Figure 1)

The addition of several nozzles to the spray banks in the acid
and water rinse spray chambers provided sufficient inlet capacity
to increase the solution level above the allowable 1,5 inch limit
for decontamination purposes. Relief overflow provided by the
% x 8 inch overflow slot in the side of the chambers created a
contamlnation problem which was eliminated by the addition of a
5 x 8 x 10 inch collector pan and a 1 inch drain line connecting
to an overflow vent line on the loop. With a limit solution level
of 1.5 inches in the chember, the probability increased that even
partial plugging of the 5 inch drain would cause the limit to be
exceeded before the overflow would be noted and the pump shut down.

To provide more adequate drainage & 4 inch drain was installed ‘ ////
on the west side of each spray chamber, 6§ fcet from the 5 inch :
drain. The new drain was reduced to 2 inches at a distance of one

foot below the {loor and connccted into the 2 inch by-pass line

on the discharge side of the pump, There are no valves in these P
lines, - e,

The interaction cffect of the 2 inch line on the pumps need
not be considered since the 2 inch lines are concealcd from the

‘pumps by pipes previously caleulateds, The 4 inch scction increased

the solid angle at the center of the spray chamber an allowable

0:012 radiansy With the loops recycling through tho by-pass connecte
iang, the solution backed-up through the 2 inch drain to a depth

of & to 1 inch on the floor of the chamber. This operational diff-
iculty was later eliminated by the installation of a new line as
noted in section (4) under Loop Pumps.

B¢ Level Controller (Figure 2)

Loakage of solution past the spray chamber doors wes remedied by
raising the edgc of the chambers at the door to a hoight of 3 inches.
In effect; this reduced the overflow capacity required when the 1.5
inch level was excoeded, Tcst rums at full operating conditions in-
dicated that the 1.5 inch allowable level was exceeded when either
drain was blocked,

Interaction limitations preovented the installation of additional
drains and the enlarging of the oxisting drains. A systom of eslcc~
trical control was dovised whereby the pumps would automatically be :
shut down upon a shorting of the cirouit by the solution when it reachsd
a height of 1,5 inches at the rcar of the chambor, the decpest point.
Since the spray action and surging of solution is ‘greater at the rear
of the chamber the unit is installed at the west wall near the fromt
of sach booth, at which point the clevantion of the chamber floor is

UNCLASSIFIES ;
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% inch higher than at the rear of the chamber. The small quantity
of solution added to the chamber as the pumps shut down is negligible.

The unit consists of a probe comtact in the vertical section of a
2 inch diameter 'T! installed in the side of the chamber, with a relay
mounted directly above, A plastic sight glass is installed at one end
for observing the liquid level. A weir with a series of-% inch open=-
ings eliminates surges in the tube. The contact is set for a solution
height of 1 inch, with the top lock nut drilled and scaleds The elece
trical wiring is inclosed in rigid conduit, with the relay and probe
section inclosed in a locked box which is under the jurisdiction of
the supervisor. Operating tests are made weckly of the relay operation.
With the added drainage facility and positive relay action to stop the
pumps, the overflow slot may be eliminated.

On the basis that a 5 inch pipe may not connect into a slab thicker
than one inch, it was specified that the solution level be reduced to
one ineh in the vicinity of the drains, within a radius of 7.5 inches
of the center of cach drain., This was accomplished by installing a
heavy stecl plate, onc inch thick, hinged %o the west wall one inch
above floor level.

Loop Gentrifuggl Pumps

A. Reliof Valve and Line (Figure 1)

To provide relicf from cxcessive pump pressure when the Y strainers
on the discharge side of the pumps became clogged and also to provide
for re-cycling in o menner which would not allow backflow through the
fwo inch spray chamber drein line, & 1«5 inch line with & relief valve
was connected from cach pump to the existing 2 inech cross-over line on
the suction sidce This 1,5 inch line extends west in the plane of the
pump a distance of 4 feet, then south for 2 fect and tees into the cross-
over line between two valves. The valve on the drain side of the crosse-
over line is open to permit re-cycling of matoerial as the rolicf valve
opens.

To componsate for the increased interaction c¢ffcct on the pump
it was necessary to remove half of the by-pass line, This exposed the
newly installed 2 inch drain line which added an allowable 008 ster-
adisns at the pumpse Furthermore, to allow for an additional % inch
foed line from the pump dischargec to the carbitol tower, it was necess-
ary to relocate the existing onme inch carbitol feed line in such a
mammer that it is more removed from the circulating pump..

Be Drains (Figure 1)

Maintenence of the Y strainer on the discharge lines of each pump
or on the pump itself required draining solution from the isolated
lines. For this purpose a i inch pipe drainage system was provided.
The % inch drain line connccts to the Y strainer and a 4 inch opening
drilled in the base of the pump housing, and extends westward in the
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plane of the pump housing a distaonce of 15 feet. These drain lines from
the two storage loops join and run near the ground 8 feet north beyond
the loops to an "always-safe” 4 inch buckct within a 5 inch casing sunk
in the ground. Drainage is controlled by valves in the line at each
pump and Y strainer and near the bucket.

The interaction on the pump duc to the % inch drain and collccter
can wes an allowable 0.004 radians, Thc solution from the 4 inch :
collector bucket may be poured into an empty § inch bucket spaccd 6
feet from the comtainer in the ground. -

C. Water Seals (Figure 3)

Wator seals supplied by a 55 gallon reservoir on the K-1303 roof
wera installed on the loop circulating pumps to prevent loss of uranium
solution. In this manner, woter would leak through the packing into
the pump instcad of solution leaking out onto the ground, Howover,
frequent packing gland failures causcd sxcessive dilution of the acid
solution. Furthermore, when the pump discharge pressurc built up if
the discharge valve was closed, it was found that uranium solution was
forced through the seal into the low pressure water supply. Under these
circumstances, the water rescrvoir must be of "always-safe" dimensions.
Therefore, this system was disconnected at the pumps and other methods .
for prolonging the packing life investiguted. Changcs in pucking type,
pump speed (1750 to 1100 rpm) and installation of a pressure rolic by~
pass have proved succcesful,

Consideration was given to the design of an Malways-safe”" water
supply system for possible futurc use on pump scals, A 6 foot tank
of 4 inch pipe may be located approximately 20 feet in from tho west
odge of the roof, A 21 foot, 3/4 inch feed line from the tank may
divide into two Z inch sections just below roof lovel, Eoch line may
extend downward 10 feet and thon along the 2 inch pump discharge line
to the seal, Those linos should be in a plane passing through the
pump housing perpendicular to the shaft and their interaction on the
pump need not be cunsidersd. The liquid levcl in the tank con be maine
tained within a 1 foot rangs by a floct control which will oporate a -
mercoid switch to open or close a solcnoid valve on the inlet water

- supply. An immersed heating olement can be controlled to function
slightly abovc freezing temporaturc. Insulation to a depth of & inch
may be applied. : N :

D, Evaporator Supply Pump (Figure 1)

The Milton~Roy proportioning pump which supplisd the water rinse
solution to the evaporator as wecll as make up watcr to the loop was
replaccd with an "always~safe® centrifugal pump 1 inch by 6 inches in
diameter. The flow to thc cvaporator is measurcd by a rotomcter and
controlled by throttling a valve in the line. Meke up water to the

‘ , T
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rinse loop is now supplied et the water rinse spray chamber by
hosing down the equipment with sanitary water after tho normal
rinse period. ’

Stainloss Steel Floor and Droin  (Figure 1)

To control contamination and to minimize the loas of uranium
solutions dripping from decontaminated equipment in transfcer from
the acid spray chamber to the water rinse chamber, =z stainless
steel floor was installed with a drain to the acid loop. This
flooring covers the gencral area of the sproy chambers and dis-
montling booths and extends to the north wall, The flooring slopes
1/32 inch per foot to a 4 inch drain in the northeast cormer. A
removable mesh grating covers the floor with @ slight clearance
for solution drainage. L

Ten inches below floor level the 4 inch drain reduces to 2
snches and connects to a 2 inch drain extonding north 8 feet from
the building, then west and south to tie into the 4 inch acid
loop drain line, Approximately 30 fect of 1 inch acid return line
from the carbitol tower to the loop was climinatoed by ticing di-
rectly to the 2 inch drain at a point 6 fect from the building.

The 2 inch drain line is cxtended eastward three fect and vertically
2 foot with a 3 inch funnel for the return of contominated solutions
to the acid loop. The opon end corresponds in elevation to o
solution height of 1.5 inchcs in the acid spray chamber,

’ The stainless stecl floor is ¢dnsidered to be in the hori-
gontal plane of the spray chambers and therefore the interaction
need not be considered. The imteraction on the center of the acid
spray chamber dus to the entire length of 2 inch drain line was
0.040 radians. S : :

p Conmtroller - Acid Loop (Figuro 4)

To control automatically the dogrec of scidity in the acid
loop, & pH controller and recording equipment was installed approx-
imately 28 feet west of the water rinse loop. .

Basentially the equipment consists of a Milton-Roy Proportion=
ing Pump supplying a fixed ratio of 1 part neid solution from the
loop and 9 parts of water %o a 1seds and Northrup pH cloctrode
chambor. This mixture is then returned to the water rinse loops
Blectrical impulses actunte a Leeds and Northrup pnoumatic record-
ing controller which in turn operates an air controlled valve on
the acid loop, automatically permitting measured amounts of nitric
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acid from the storage tanks to cnter the loop. A portion of the
solutiorn from the acid loop supplying thc pump is diverted to a
spocific gravity meter of 1 inch stain}less steel pipe, 15 inchcs
long. The remaining acid solution by-passes the above equipment
and togcther with the discharge from the specific gravity metor

is then returned t» the acid loop by means of the acid supply line
from the 55 gnllon acid storage drums. The acid supply line %o
the pump is 3 inch in diameter, the return lincs to the loops are
of 1 inch diemeter,

The 55 gallon acid drums connect to a common header to supply
maeke up acid solution to the acid loop. The return line from the
PH cquipment connects to the loop and to this weid supply linc,
Since the return solution wiil be pumpcd from the pH cquipment to
the loop, on overflow vent unit is installed in the rcturn line
to avoid the possibility of uranium solution cntering the drums
in case of mis-valving, The vent opening is below the base of
the drumse The bottom ~f each drum is 30 inchoes above the storage
loop at the tie in point and 20 inches sbove the sproy chamber
level, ’

When the pH equipment is not in use, the pH acid rcturn line
can be used for supplying acid solution from thc drums to the loop
if the valve in this linc is open to the vent scetion to prevent
surges from the loop entcring the acid drums. A check volve will
be placed in the unused zcid supply line beforc the pH system is
placed in operation, = :

The pH equipmont size and location is safe. The interaction '“‘;fl 
effcct on the 4 inch section of tho meid loop ~f the £ and 1 ineh -
pH lines is 0,020 storadians.

Now Storage Loop (Figure 1)

A closed loop of 5 inch stainlcss steecl tubing is installed
to provide for the storage of solutioms from the acid or water
rinse loopss These solutions mey either be cxcessively concen-
trat:? or diluted, and may contain largc quantities of soluble
iron =ompounds and carbitol solutions A considerable improvement
in operating cfficiency is anticipated by the tcmporary storing
of these contaminated solutions ond the utilization of new soluticns
in tho loopss .
The loop is 39 feet south of the south wall of the water
rinse loop approximately 30 feet from the edge of the K-1303 build-
inge The pmrallel, 5 inch diametor scotions of the loop are 8 feet
apart. The ends of the loop are reduced to 4 inch diamoter pipe,
4 feet from each bends The loop slopes from an elevution of 783,64
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ot the cast end to a low point of 78148 on the northwest side,
28 feot from the west end of the loop. From this low point, a
1 inch pipe connects to the suction of the pump supplying the
evaporatore A 1 inch diameter yont, 2 feet high, limits tho
solution hcight in the loop to the liquid height in tho spray
chambars.

Intercomnecting 1 inch lines drain the low side of the acid
and rinsc loops to a 3/4 inch Worthington Centrifugal Pump, 8 foct
gouth of the rinsc loope The pump discharges through & 1 inch
line 4o the now loop. A 3/4 inch Y strainer is on the suckin side
of the pump; both strainer and pump may bo py-passcde The 1 inch
droin lines, 15 inches epart, tce into the bottom of the 5 ineh
sections of tho acid and rinse loops and drop 6 inches before
sloping to the transfer punp. They connect midway between tho
lincs of the rinse loop to form a common headcr to the transfer
punpe Tho new loop may be by-passed and solutirn sent directly
from the transfor pump t. the evaporators through a 1 inch line
connected to the pump discharge. To minimize the interaction on
the loop pumps, the transfcr lines were spaced a distance of
33 feeot from the pumps. The interaction on the water rinsc pump
by these lincs, the new loop and the loop 1 inch by-pass line is
0.008 steradians.

Insulation (Figure 7)

The storage loops in the K-1303 Arca are of 5 inch, welded
stainless stcel tubing, stcam traced. To provide against heat
loss and at the same timc protect against the insulation absorb-
ing uranium solution in cvent of pipe lesckage, an ugiways-safe”
smsulation shield was dcsignede This consists of #26 gage stain-
1ess steel bent into a circular liner, 5% inches I.Ds with o 5/8
inch gap on one side. A spacor button of 1/8 inch projection is
indonted at space intervals on the side opposite the opening.
When installed, this spacer button permits drainage of leukage
to the bottom opening, :

The cover is placed on the pipe with the spacer button at
the top end the open section extending benceth the steam pipoe
Spacer bolts through backing strips at the oponing arc uscd to
hold the cover in position while maintaining 2 5/8 inch gap for
drainege. Insulati-n may then bs applied over the linecre.

Proposed Facilitios

Special hazard studies were made of the design and location of

additional proccssing equipment such as (1) a vertical ovaporator with
collector and condenser units; (2) contrifuges, and (3) necessary
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Peed, drain and condcnsate lines., The study included the operation of
the present c¢quipment in conjunction with the new facilities, the
altcrations required, and various combinasions of equipment and operations.

I.. Vertical Evaporator (Figures 5 and 6)

A vortical steam heated evaporctor of 50 gph capacity will
be installed 22 feet west of thc 48 inch circular cvaporator at
the west end of the acid loope It will consist of 8,75 feet of
5 inch stainless steel tubing enclosing 19, 3/@ inch stainless
stecl tubes 6.25 fect long, through which thc solution will flow,
The solutim vapors will bo vented ot the top through two separators
and 2 condenser, in series. The cvaporator basc will be reduced to
form a 4 inch diameter 10 inch long scetion, with 1 inch focd and
produet roturn lines. A4 varallel 1 inch linc, 2 feet from the
cveporator, serves as a recycle and overflow line., It will c¢onnect
to the tower at threc points; at the base, at the collector scetion
abuve the steam chest for recycling of the unconcentrated solution,
and at the top for venting. The overflow will be returned to the
loop from a point 6 inches above the rceycle section. 4 sight
gage will he connected close to the east side of the rooycle line;
thus only the interaction of the rcecycle lime on the tower need
be considered, The product withdrawal line will conncct with the
centrifuge headcr.

- Insulation to a dopth of & ineh may be placed on the vertical
evaporatore The possibility of the uranium solution leaking through
the tubing and then through the 4 and 5 inch casings in order to
reach the insulation is oxtremely remote sinee both componcnts
will be prossure tested, In cddition, the cross-sectioncl arca
available is less than that corresponding to a 5 inch pipe due to
the wall thiockness »f the enclosed 19 tubes,

A preliminary separator is mounted on top of the vertical
evaporator, This is o 2 foot diameter, 3 foot high, baffled section
in which any entreined material or condensed vapor is colleoted
and returned to the cvaporators. The gases then flow through a
9 inch vent to a sccond separator, thres fect away, The base of
the proliminary separator slopes to form & collector pan with
o drain for returning solution to the 1 inch recyecle line, An
overflow is provided so that at no time could the liquidin the pen
exceed & depth of 1,5 inches, The separator will be covered with
1,5 inches of water proofed insulation.

The second or final separator is 4 foet in diameter and 4.8
feet highs The inlet pipe enters at the side ond oxtends downward
2 foet. The gascs flow past a baffle tuo the top of the separator
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whore, by mcuns »f & two-way valve, they may be vented to the air
¢ to an air-cooled condenscr. Stainless stcel coils arc pro-
vided within the separator for steam heating %o prevent conden-
sation. Thc basc slopes to a 3 inch outlet pipe connecting to

o wotor seal and »verflows Any liquid collected is returned %o
the reeycle line of the cvaporator. A door will be installed

on the separator for inspection or cleaning purposcs.

The . condenser unit will be considored when tho design work
is completeod, .

The hazard considercd was the accumulation of uranium solution
in the separators by condensation, °r from clcaning operati 'ns.
The installation of an overflow and drain was considered adequate
protection since the liquid lovel in either separstor is thus
limited to l.5 inches. In addition, a % inch vent is installcd
m the evaporstor overflow linc, the opening of which is at ¢
lower elcwvati.n than the scparatorss

The total interaction on the vertical cvaporator is Of355
steradians.

11, Centrifuges (Figure 6)

Two high speed centrifuges of the type considercd safe for
thc recovery systcm1 will be installéd in parallel in the wroduct
roturn line from the evaporators to the acid loop, Tho primery
purpose will be to remove any precipitatced iron compounds and other
solid material from the solution, with the f£iltrate returning to
the loop. Each centrifuge may be by=-passed, An Easton centrifugal
pump, 1 inch by 6 ineh diametor will supply the solution to the
centrifuges.

The centrifuges will be air powered with meximum spoed of
50,000 rpm. Bach rotor is 1 3/4 inchcs in diamoter, and 11 inches
in height. The ccntrifuge housing is of conical constructiun 12
inches high with & maximum diamecter of 5% inches at the tops

T Approval Letter Noe 4¢ - Approval =T Uroniun Rooovory 1n K-1303
Scptember 24, 1948. ‘
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 equipment will be steam heatcd with the condonsate collccted by

- 10 -

Two~% inch drain openings in the housing will prevent accumulation

of solution,

The centrifuges arc spaced 6 feet apart to allow the use of
"alwnys-safe™ buckets in the event that they are required to
collceet filtrate. They are 11 fcet and 17 foot respectively from
the circular cvaporator, to which they contribute 60,0017 storadians..
Only the shallow collector pans are uscd, with total volume less
then 108 cubic inches, :

Interconnecting Piping {Figurcs 1l and 6)

‘ator will be removed and a new inlet made on the west sides. A

Parallel one inch fecd and drain lines may be mounted in a
group, 6 inchcs apart, 17 feot west of the loop and connected
through a monifold arrangement directly to the evaporators and
loopse By means of this piping monifold, it will be pussible %o
feed tho cuntents of any loop to each cvaporator cither dircctly
or by the use of crossovers at a rate measured by rotometcrs in
the two main supply lines. C:mversely, it will be possiblo for
the overflow from cach evaporstor to be draincd tv any loope. The

various hcaders and draincd to the prescnt 4 inch condenssko drain
line,

Solution is supplicd from the west end of the loops to tho
evaporator sup2ly pump, or dircetly €o the cvaporator by mcans
of the transfer line and pump at the east end of the loops.. The
new loop will comnect to the suction sidec of the evaporator supply
pump for direct flow to the circular cvaporator. The evaporating
capacity of the circular and vertical cvaporators is 15 and 50 gph,
regpectively.

The feed and drain connectims at the manifold and tou the
evaporators will be held as closely as possible in the plane nf the
circular evaporator to reduce the interacti n effect. The mani=
fold is 9 feet from the circulor evaperator and 21 feet from tho ,
vertical evaporatore Tho present feed line to the ecircular evapor-

new overflow drain will be instclled on the south side of the
evoaporatore

The lines will be steam trzced., Thc parallel feed and drain
lines south of the manifold may be inclosed in = roctangular box,
insulated at the top and sides, with irregularly speced £ inch
holes in the bottom t» provide drainage in cvent of a loak.

¥: Y 3
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Summary and Conclusions

1. The above equipment to be used in the decontamination process,
with the possible exception of the spray chambers, has been so
designed that significant quantities of uranium in solid or
solutinn form can only exist in "always-safe" geometries. The
two floor drains in each spray chamber are adequate to prevent
the solution level from exceeding & safe height, provided they
do not become plugged, In the latter event, reliance must be
placed on the operator and the automatic level controller to mein-
tain "always-safe' conditions. '

2, The interaction of the various components of the system on each
other is safe. The solid angle at various points is as follows:

Calculated Allowable
Steradians Steradians

Spray Chamber 0371 0,38
North Carbitol Decanting Tower 0342 0,38
Acid Loop Circulating Pump Ou583 0.38
Water Loop Circulating Pump 0.370 0.38
Center of 4 inch section

) west end of Acid Loop B 0.340 0,38
Circular Evaporator Acid Loop 0.330 ’ 0438
Vertical Evaporator ' 04355 0,38

3. The liquid level controllers on both spray chambers which cut
off the pump when a liquid height of 1.0 inches where the con~
tacts are located is reached, should be chetked at least once
a week for proper operation. The corresponding maximum.solution
level is 1.6 inches. '

4; In the event that the pH control system is placed in operation
and the contents of a 55 gallon drum are fed to the aoid storage
loop through the acid supply line, it is necessary that appro-
priate safeguards be taken to prevent material from the loop
entering the 55 gallon drum in the event of a surge. This can
be accomplished preferably by installing a vent line or a check
valve in this acid supply line. For added protection, the valves
on the individual feed lines to the drums should be closed as
soon as the dmum is empty, ' '

UNCLASSIFIZZ -




SV:AMM:13a e

v

5.

Ge

./

4

T L ! 2.
,;.f‘ < £ '. 1(,/:"2 P P 7 l K Rk
" Teaed oo N L LRI P / ,.ge’ﬁm 1y Visrtg

« Ka Bec ' 3. Cromer ‘ S. Visner

G Ak Ko s A

UNCLASSIFIES

- 12 -

Additional consideration must be given to the handling of uranium
materisl outside the systems TI%t is not feasible at this time

to specify a permanent arrangement for collecting, transporting,
and storing material since these matters are atill subjeot to
considerable changes in operation. However, as each case arises,
consideration must be given to the interaction effects and tem-
porary specifications made. Such a temporary arrangement now

in effect is attached,

To prevent accumulation of uranium solution in the ¥-1303 base-

ment chamber in the event of a leak in the spray chamber bottom,

or other equipment in this building, it is necessary that a frequent
inspection schedule be followed in checking the basement for evidence
of such leaks and prompt corrsotive action teken, This is in add-
ition to periodic checks of the conorete floor underneath the
stainless steel chamber. Consideration should be given to install-

ing & sump pump in the basement for automatically removing any
liquids.

A, J,

W e
Mallett
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Collecting, Handling and Storage of Uranium Material - K~1303

"plways-Sofs" Buckets

Temporary Locations:

1.

2s.

e

4.

&e

%e

o Onc underncath one ond of cubicle table for collection of residue
from centrifuge collectors.

bs One at opposite end - 2 feet from table, to colloct wash water
whon tablo is cleaned.

Note 1 - This toble to be cither in cubicle 8 or 9 or along the
railing in front of thosc cubicles.

as At railing ncar filtrate cubicle (#10) to collect wastes from
clean up of spills.

ne At railing near cemtrifuge oubiecle (#ll1) to collect wastes from
clean up of spills. :

Note 1 - These cylinders should not be moved insidc cubicles for
clean up of matorial, Material should be clcancd up
with trays and spongcs and cmpticed into buckots,

Note 2 - A spacing of 6\fect between buckets is adoquate.

One "always-safo" buckct may be kept no closer than 6 foct from edge
of ‘evaporator at end of acid loop.

Buckets needed for experimental carbitol extraction are to be stored
noar the fence west of the present storage cages and spaced 6 feet
apart. -’

Onc bucket may be placed under cach of the followings

&s . The settler tank, anmd, if neoegiéry, removed to storage when fille‘d‘;q
be. The experimentel carbital tower, approximately 2 feet below, and g
removed as necessary. BRTE

Note - The above buckets should be removed approximately 3 foct
horizontally beforc lifting for carrying.

Storage of buckets should be at apex of V arrangement neor fcnece on
north side of building and chained to the posts. No cylinders should
be placed at open ends of ‘the V. Onmly onc bucket should be in transit
at one time and only whon authorized by the foroman-in=-chargo. N
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Where thoe analysis is not known there should be no more thon 3 amall lab~
oratory sampling bottles together at one time and these groups should
be a minimun of 18 inches aparts ’

12-15-48
AdM:1lja
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55 Gallon Drums

Solutions from loops or other conteiners can be placed in 55 gallon
drums only when analysis is less than 1,75 gr./liter or 1750 ppm,
This figure is based on the highest plant assay, It is assumed
thaet proper sempling techniques will be employed to insure rep-

resentative samples,
Drums should be spaced 16 feet, center to cemtor.

Drums should not be brought closer than 20 fect to the loops when
draining is required.

When the concentration is less than 1.75 gr./liter solutions from the
two liter (6") bottles mey be peurcd into the drums.

Two Liter Bottles

Only one near proportionecr pump‘ at carbitol tower,
Only one for carbitol collection at the decanting towers,

Only two near evaporator at ond of aeid loop for collection of
solution. These should be spaced 2 fect apart.,

Two liter bottles stored in field should be spaced in rectanguldr _
pattern at minimum spacing of 4 foet, center to center. They should
not be placed near the drums and any grouping should be at least 20
feet from the loops or evaporatora ' .

Other containers or bottles should not be stored among, or carried
ovecr, the stored bottlecs. '

Two - 2 liter bottles may be carried &t one time, one in each hand,

If necessary to cross the loops, only one = 5" bottle should be
carried at a time and held at least 18 inchcs from the loop.

Sampling Bottles
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INTER-COMPANY _CORRESPONDENCE

Post Office Box P

Name) COMPANY Carbide end Carbon Chemicels Corporation LOCATION Oak Ridge, Tennessee

TO

¥Mr. J. P. Murray DATE March 28, 1949

LOCATION K-303-7

APFROVAL IETTER NO. 55

COPY TO  Dpe C. K. Beck Mr. R. G. Jordan
Mr. C. Z. Center ¥r. J. A. Marshall SUBJECT Decontamination and
¥r. C. B, Clifford Mr. D. H. Rader Uranium Recovery
- Mr. S. Cromer Mr. S. R. Sapirie (AEC) in Building K-1410
Mr. A. P. Dunlap ¥r. M. F. Schwenn ‘
¥r. A. P. Huber Mr. H. G. P. Snyder KS-37
¥r., W. B, Humes Mr. S. Visner
IR iy
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Bquipment

A study of the special hazards involved in the installation of--decon=
temination and uranium recovery facilities in the K-1410 building has been
made as requested. These installations, proposed by the Process Engineer-
ing Department, are as follows: :

.le Acid spray decontamination unite
2., Ammonia recovery system.
3, Degreaser unit.

Acid Spray Decontamination Unit

1. One decontamination tank with overflow 1% inches from the bottom of
the tenk, (8 feet by 6 feet by 4 feet).

2. One centrifugal pump, (1% inches by 10 inches in diemeter).

. UN

3, One spray nozzle manifold, One spray hose.d

4, One five inch "always-safe” bucket.

Carbide and Carbon Chemicals Corporation Operating
Contractor for the U.S. Atomic Energy Commission.
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Ammonis Recovery System

1, One Holding Tank - 55 gallon drum - (22 inches in diameter times
33 inches in length).

2. One Digester Tank - 55 gallon drum (22 inches by 33 inches).

3« One Shriver Filter Press ~ ¢ inches by 6 inches by 1 inch frame
(Meximum of 12 frames).

4. One Shriver Duplex Diaphragm Pump, Kodel 00-A. Volume of pump
is less than 108 cubic inches. '

5¢ One Waste Withdrawal Tenk -~ 55 gallon drum (22 inches by 33 inches).

Degreaser Unit

l. (me (6 feet by 4 feet by 5 feet degreaser tank with overflow 13
inches from bottom of tank).

2. One steam heated manifold.
‘3. (ne pump, Eastern D-11 (6 cubic inches in volume).
4, One five inch overflow bucket.

Operations

Acid Spray Decontamination Unit:

This unit is similar to the Basic Spray Decontamination Unit previously:
approved.l Various types of contaminated equipment from all phases of the
plant process will be handled by this system. The equirment will be dis-
assembled, placed in the decontamination tenk and sprayed with a solution of
nitric acid. The equipment will then be transferred for washing to the water
rinse tank of the existing basic solution decontamination unit in K-1410.1
A maximum level of 1f inches of solution will be maintained in the spray unit.
Daily control samples to measure the concentration of uranium complexes dissolved
in the solution in the spray tank will be made. The sampling method is that
formerly approved.

When the sample analysis reveals a concentration of less than 1750 parts
per million, the solution will be pumped directly into the 55 gallon holding
tank in the ammonia recovery system. This concentration corresponds to 350
grems of uranium in the 55 gallon tank. Solutions having larger concentrations
of urenium than 1750 parts per million will be placed in containers of such

1 Approval Letter Ki. 46 - Uranium Decontamination System - R-1410 -
Author - M. C. Edlund
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a volume that the total amount of uranium does not exceed 350 grams. Then,
these solutions will be processed in the ammonia recovery system in "always-
safe™ batches.

Ammonia Recovery System:

The contaminated solutions are fed by gravity from the holding tank or
are poured directly into the digester tank where they are steam heated.
Solutions from the basic spray unit comtain hydrogen peroxide, which is
driven off by heating, and sodium carbonate which is decomposed with evolution .
of carbon dioxide. The solution is acidified and ammonia added to precipitate uranium
out of solution as ammonium diuranate. The solution is then pumped through the
filter press by means of a Shriver Pump, and recycled until the filtrate
becomes clear. The gases produced (H,0,, €Oy, NH ) are vented to the atmosphere
by means of a duct containing an aspirator. Cont%nuous air agitation of the
solution during the recovery process is provided in the digester tank. Filtrate
is collected in a 55 gallon waste drum and analyzed for uranium content, If
the analysis reveals the uranium concentration to be above Oes5 ppm the filtrate
is reprocessed. The filter cake is collected in 5 gallon pails and sent to
the K-1303 Area for processing in the oxide furnaces.

Contaminated solutions from other sources may also be processed accord-
ing to the above procedure.

Degreaser Unit:

Equipment bearing contaminated oil or grease from all phases of the
K-25 Plant are to be processed in the degreaser unit. Depending on +the type
of oil present, different solvents are used. The oils and solvents are
respectively as follows:

1. Hydrocarbon 0il - Trichlorethylene.
2. MFL - Carbon Tetrachloride.
3. {=2144 - Freon 113.

After the contaminated equipment is placed in the tank, the solvent is
vaporized by means of steam heated coils and the vapor is kept in the tank
with cooling coils placed around the vertical sides of the tank., The vapor-
ized solvent condenses on the contaminated equipment, dissolving the oil.
The condensate then falls to the bottom of the tank where the solvent is re-
vaporized, leaving the uranium and oil behind. In addition, a spray hose
menifold is included for direct washing of equipment. A maximum level of 1&
inches of solution in the tank is maintained by an overflow outlet 1% inches
above the bottom of the tank. The contaminated solution will be sampled and
analyzed before removal from the degreaser. Depending on the analysis, the
solution will be placed in various containers, the amount in each container
being limited to 350 grams of uranium or less. The material will then be
delivered to Coded Chemicals for storage.

UNCLASSIFIED
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Special Hazards Considerations

The acid spray unit and the degreaser unit meet "always-safe" size re-
quirements since the liquid height in the tanks is less than l% inches. How=-
ever, as the dimensions of the holding tank, the digester tank and the filter
press in the ammonia recovery system exceed "always-safe' limits, the amount
of uranium in each of these components must be limited to 350 grams.

The interaction of the acid spray decontamination unit, the degreaser
unit, the ammonia recovery system and the basic spray decontaminati on unit
have been calculated. The one inch and & inch lines are not included in
the calculations, as the meaximum amount of uranium in the lines is less than
10 grams., As the bottom of the aeid spray, basic spray, water rinse, and
degreaser tanks are in the same plane, these components form part of an
"always-safe" slab and their interaction on each other nsed not be determined.

Calculated Solid Allowable Solid

Component Angle (Steradians) Angle (Steradiens)
1. Ammonia Recovery System
Center of Filter Press 0.090 0.38
Center of Holding Tank 0.125 0.38
Center of Digester Tank 0.123 0.38
2. Certer of the bottom of the 0.320 0.38

basic spray solution tank

3e Center of the bottom of the 0.287 0.38
: acid spray solution tank

The solid angle at the center of the degreaser tank is less than the
value obtained at the center of the bottom of the acid spray tank, for the
system is further removed from the ammonia recovery unit.

Conclusions

The decontamination and uranium recovery processes in K-1410 appear to
be safe provided the following operational procedures are enforced:

1. Contaminated solutiens from the degreaser unit and the acid sprey

tank may be removed only ‘after a: analysis of the uranium concentration
has been made. Then, according to the analysis, the solutions may be
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placed in appropriate conteiners as followss
Concentration of Uranium (ppm) , Containers
up to 1750 55 gallon drum
1750 to 3200 30 gallon drum
3200 to 190C0 5 gallon bucket
Above 19000 "always-safe" bucket

oo

. Solutions from the acid and basic spray decontamination units may be
piped directly to the ammonia recovery unit only if the analysis reveals
a uranium concentration less than 1750 parts per million. This corresponds
to 350 grams of uranium in the 55 gallon holding tank and digester. If
the concentration is greater than 1750 grams, the solution may be placed
in the appropriate container as indicated above, and processed in the
ammonia recovery system in quentities not exceeding 350 grams of uranium.

3, The filter cake is to be removed in such a mammer that the distance
betwoen the cake and the holding and digester drums is greater than
10 feeto,

4, Care must be taken to maintain proper spacing between barrels of con-
taminated solution prior to processing im the ammonia recovery system

ise . or delivery %o Coded Chemicals. The present practice of maintaining

‘ 10 feet between drums, edge to edge;- is-suffieienmt for no.more than .

seven (7) 55 gallon drums or thirty=-six (36) 30 gallon drums.

5. No more than one container of conbaminated solution may be within 256
feet of the recovery or the decontamination equipment at any one time
and this comtainer should not be brought closer than 10 feet to any
component of the equipment containing uranium material, .

8. Constant flushing of the drains leading to the system in K-1410 is to
be provided during operation of the decontaminetion units. This will

reduce the probability of uranium material accumulating in the sewer
system if leaks in the decontamination units develop.

SVsNCE:13a ZZZ ZMECZ éd"’%lund :‘:2 2

APPROVAL CCMMITTEE ON RADIATION HAZARDS

C. K. Beck A S, Cromer S. Visaﬁr
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To (Name! Mr. R. J. Clouse Date fugust 24, 960
Company
Location K-1420 Originating Depr.  Production Engineering
Answering letter date
Copy to’ Mr., A. L. /dlen // Subject Inventory of Urcnium-Bearing
Mr, J. W. srendt Materials
Mr. J. Dykstra
Mr. R. R. rrazier
Mr. 5. 5. Stief
File . KP 203p 5,

Attached is a summary of the inventory of some uranium-bearing rneterials as
of August 1, 196G. These datz were condensed irom orizirdl iniormation
supplied by Mr. R. R. Frosier or the Uraniom Control S=ction.

The velie ol the urcnium is as arenium hexafluoride (not ac con.zined urenium)
and was obtzined by muloinlring the kilograms of uraniarn ty the velue oi the
yrsnium in dollars per kilogram U besed upon the everage U-235 corteni. The
value of the urcnium hesullaoride was ocbiained from the relers "Standard
Costs of UFy For The First Hzli oir FY 1961, Ki-o2h, July 237, 1969.

Soda lime, luvorctory woste =nd chloride solutions, miscelluneous filver
cake end sodian Jlaoride can bve nrocessed through <he existing geometvrically
saie dissolv er system without any expenditure for new eqaipment.
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Summary of Some Contarminoted Materials \n Trnvedtory

.\Q

F\u%. 1, 1960

Alssay Ranrnge. ) .
Code Minimowm | 1.065 to | 2.000 to| 3.800 o | 5.000 T otals
To 0.999 1.9929 35.499 ~.999 and over
Seda. Lime - 53
NeT weiqht , peounds 383 04 lo6 287 472 1682
Averaqe Assay o.780 L1714 2.819 3,651\ 10,619 -
Kiloqrams Uve, avove. 22.20 1245 10.24 12.05 14,26 .49
Kiloqrams (SR .8 oS 0.29 O, 44 1.5} 2.51
Aperox. Valve Uas Uf, WTB‘{ ’&%SH ﬁl‘i 33 #3,933 ’?(\/5,'(0\ %1»3,660
Chloride Sol'ns. 58
NET Volome , qallens 3 1060 o = 150 1,527
Rvevaqe Assay ©.82.2 .27 - - T.84% -
Kaleqrams Wranum 16.09 34.80 o o) (.48 5137
Kilograms Uass ©.13) 0,445 O o 0.509 1.088
Aporox. Valve., U as UFe Sg 588 ’352{'(57 — —_ %5,\17 WQ‘* J-
Misc. Filter Cakxe o2
NeT VJchh‘t, pounds 3,628 T 231 50 q 3925
RAveraqge Assay .834 1.03 3.034 “.041 5.523 B
Kal oqrams Urvanivre 268,08 O.51 .26 .31 0.53 270.65
tilograms Uzss % 2.25 ?ﬁ' 0.0} o, 04 oF ©.013 0.229 2.338
Aeprox. Valve U as UFe 10,733 28 321 | ¥us 219 |F 40
MFL Filter Caxe 3
Net weight , Pounds 499 543 1272, “80 326 3\2.0
Q\VQYQQQJ ASSO.\( P 0.8713 .46 2.37T7 4,268 9.905 —_ 7
Kilograms Uranwm 30.66 4. 64 3718 15.66 2.03 13,14
Kilograms Uvzs ©.22 ©.594 ©.883 0. 669 ©.894 3.26!|
vaéx. Value W as UF, g%/\755 ’?(3,889 gg“(pse g(e,rz\ 5%‘\,1\% 552.1,58'(
Lab Waste Solns. <t
_ Net Volume , aqdilons 2727 820 505 20 144 4,423
Averagqe Assay o817 1.564 2618 3983 1158 —
Kilograms Uvanvm 113.81 1.0l 9.0 142 0.25 141,29
Kiograms Uzss 0.930 0.26b 0.237 0.047 0,019 1.499
. Aeprox. Value VasUR| . 55(4,097 59‘\,817 ’59‘1,959 ;6{4\18 191 ’3"6,492.
Trichloroethylene | s
*Net Volume , qallons 84 St g8 o o 143
Average RAssay 0.160 1.800 3.7 i —_ -
K\\oc%\'ams Urarnium 6.0 Z.a4 8l © e 15.95
Kilograms Uaas o 0. 041 0.032.5;‘, ©.259 © o] /5,, ©.332
Approx. Vaoluae, Uas Ute 188 2\S 22T — —_— 72,615
Filtevings Te
NET weigHl, pounds 130 281 o © 302 u3
Averane Assay 0,155 . To — — T.030 —
Kilegrams Uraror 18.62. .77 [s) o 0.6\ 21.00
K\lo%mms \Ja2as o.140 ©.032 > o ©.0%9 O, 21
Approx. Valve U as UFg 5&584 2k — — v 1,224
Undissolved Filterinas 19
: Net weigRt, pounds 2090 1,964 4,634 1,200 645 10,533
Averaqe. Assay ©.934 1.5\e 2,300 4.350 8.0 -
Kilograms Uraniom 135.56 LT.98 38.33 19.32. .6\ 287.40
Kiograms Uzas 1.181 1.344 1.073 ©.843 ©. 540 498\
Aperox. Valve, U as UF 6,216 vl 9,005 33'9,000 £ 7130 55" 5,462 Waz,,on
Seodwm Fluovride. 84
Net WQ\%\'\T’ pounds (=) 17 207 310 153 887
Averagac Assay b 1.503 2.787 3.990 ©.508 _
Kilograms Uranwum =] 17.56 5.42 3.23 9.42 35.63
K\\o %YQ"\S U 2235 o . 264 o1S| <.12.9 O.6\3 1,157
: ex. Valve, U as UTe — ng\,-m al 1,268 W\,\vq d ©,04% bsz‘lo,'z.ss
= Tolal Kilograms U= 1034.¢2.
Sttt Total Approx. Value W as UF, ¥125,85%




